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© TTiermosta&re lucrferase of a firefly, gene of a thermostable lucrferase of a firefly, novel 
recombinant DNA, and process for the preparation of a thermostable lucrferase of a firefly. 



<§} The present invention relates to a thermostable iuciferase of a firefly wherein an amino acid at the 217- 
posrtion of the amino acid sequence of the wild-type firefly luciferase or an amino acid equivalent to the amino 
acid at the 217-posHlon of the luciferase of G£NJI firefly or HEIKE firefly is converted Into a hydrophobic amino 
acid, a gene encoding, said thermostable luciferase, a vector comprising the gene encoding said thermostable 
luciferase inserted therein, and a process for the preparation of a thermostable firefly iuerfara&* cemprlalrta, the 
use of said vector. 
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(57) Abstract 

Lucifcrase enzymes with grcady Increased thermostability, e.g., at least half lives of 2 hours at 50 °C, cDNAs encoding the 
novel lucifcrases, and hosts transformed to express the luciferases, are disclosed. Methods of producing the luciferases include rectiraive 
mutagenesis. The lucifcrases are used in conventional methods, some employing kits. 
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(54) Titles NOVEL ENZYME 



(57) Abstract 



A protein having luciferase activity and at least 60 % similarity to luciferase from Photinus pyraiis, Luciola mingreUca t Luctola crucicua 
or Luciola lateralis* Hotaria par aula, Pyrophorus plagiopht&ictmus, Lampyris noctiluca, Pyrocoella nayako or Photinus pennsylan Vanica 
wherein in the sequence of the enzyme, at least one of (a) the amino acid residue corresponding to residue 214 in Phottnus pyraiis hicifeiase; 
(b) the amino acid residue corresponding to residue 232 in Photinus pyraiis luciferase; (c) the amino acid residue corresponding to residue 
29S in PhoHnus pyraiis luciferase; (d) the amino acid residue corresponding to acid 14 of Photinus pyraiis luciferase; (e) the amino acid 
residue corresponding to amino acid 35 of Photinus pyraiis luciferase; (f) the amino acid residua corresponding to amino acid residue 10S 
of Photinus pyraiis luciferase; (g) the amino acid residue corresponding to amino acid residue 234 of Photinus pyraiis luciferae*; (h) the 
amino acid residue corresponding to amino acid residue 420 of Photinus pyraiis luciferase; (l) the amino acid residue corresponding to 
amino acid residue 310 of Photinus pyraiis luciferase: is different to the amino acid which appears in the corresponding wild type sequence 
and wherein the luciferase enzyme has increased mermos ability as compared to an enzyme having the amino acid of the corresponding 
wild-type luciferase at this position, 
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qq (54) Title; MUTANT LUClFERASE 

2 (57) Abstract: A recombinant pftiiein having lueirerrae activity and m team 60 ff- similarity to a wild-type luciferase wherein in the 
JJ? sequence of the erayme. (he a mini* acid residue t»m*pomlin5 to residue 357 in Photimu pyru/U lurifumse ii mutated as compared to 

the ortmiKpcndlnvi wild-rype Itnriftftuse, Mich <h» ibe iM^iicrajsc traym? i« tible 10 emit light at a diffcrcm wavelcrncth as compared ui 
£ the corn^pondtn? wHd.type Jucifcrasc and/or has enhanced t he inx&u hi J ii y compared io the corwpoiKUfi^ wiJd-cyp« \ucifomse. 

in gaicRil. the revittue enrresnundins to 357 in PhoitniM pyrulfc ludl'crusc U chanpud from an acidic amino acid lo a nem-udole 
Q umiDt) acid and prefemhly an uncharged polar arainn acid sttch ox iyn>shie. Mutant luciftsrasex in accordance with the invention can 
£g» produce a Iutecc (50nm) wavelenf!th Rhirt In emitted light and have good thermostability. The nsfiuftam cohiuf tst&fl can he reversed 
^ by addition o? i ixnzymc A. These properties make ths mutant particularly useftif in a variety of amy*. 
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